**Abstract**

Approaches to develop treatment for PTSD using rodents have been targeted on extinction and reconsolidation of recent memory although traumatic memories associated with PTSD are remote. Recent study has shown that forgetting of recent fear memory is promoted by the treatment with memantine (MEM) that increases in hippocampal neurogenesis. Here we show that forgetting of remote contextual fear memory is enhanced by the MEM treatment only after long-time memory recall. Treatment with MEM for 4 weeks after contextual fear conditioning enhances forgetting but this treatment fails to enhance forgetting of remote fear memory. Interestingly, the same treatment promotes forgetting of remote memory only after long-time recall by the re-exposure to the conditioned stimulus (CS) for 10 min, but not 3 min. Similarly, exercise, another hippocampal-neurogenesis enhancer, also promotes forgetting of remote memory after the prolonged recall. As a possible mechanism by which long-time recall allows remote memory forgetting, we found that long-, but not short-, time recall of remote memory activates gene expression of hippocampus and induces hippocampus-dependent reconsolidation. More importantly, retrieval of remote contextual fear memory becomes hippocampus-dependent after the long-time recall. These observations suggest that remote fear memory returns into a hippocampus-dependent state after long-time retrieval, thereby allowing enhance forgetting by increased hippocampal neurogenesis. Our findings may contribute to develop a method for the PTSD treatment by enhancing forgetting of traumatic memory.
